Four novel metabolites have been isolated from a rice culture of Memnoniellaechinata (JS6308) by solvent extraction and radial silica chromatography. The structures were elucidated by spectroscopic techniques, and the absolute stereochemistry of memnobotrin Adetermined by X-ray crystallography.
and the rice re-extracted with MeOH: CHC13(1 : 1, 800ml) and finally CHC13 (600 ml). The combined organic extract was concentrated to 400 ml by rotary evaporation. Water (500 ml) was added and the solution extracted three times with CHC13(150 ml). The organic portion was evaporated to give the crude extract (25.5 g) as a brown tar. The crude extract (25.0 g) was dissolved in CH2C12 and applied to a slurry packed polyethyleneimine19) column (250g, 200X60mm, packed in CH2C12). The column was eluted with increasing proportions of MeOHin CH2C12(0 to 10%in 1% increments, 500ml each). Fractions (50ml) were collected and combined based on TLC analysis to give seven fractions.
Fraction 6 was comprised of dechlorogriseofulvins, 3) while 1 through 3 were of low mass and complexmixtures. Fraction 4 (450 mg) was applied to a 2 mmchromatotron plate which was eluted with increasing proportions of MeOH in CH2C12 (1% (50ml); 2%, (50ml); 3.5%, (50ml); 5%, (100ml); 6.5%, (100ml); 8.5%, (100ml); 12%, (100ml)). TLCanalysis of the eluent revealed two major constituents and resulted in the isolation of memnobotrin A (1) (22.8 mg) and memnobotrin B (2) (25.0mg). An earlier fraction from the plate (25.2mg) required one further passage through a 2mm chromatotron plate (gradient elution with 25-50% EtOAc :hexane (135ml)) to yield pure memnoconone (4) (3.7 mg). Tables 1 and 2 ; data for the metabolites 3 and 4 are summarized in Tables 3 and4.
All compounds were readily soluble in MeOH and acetone, but memnobotrins A and B were only partially was defined by correlations from the amide proton (8 7.5) to the lactam ring carbons: C-8', C-5', C-4' and C-7' (<5 43.0, 123.6, 132.3, 171.8, respectively) .
The aromatic proton displayed strong 3-bond correlations to C-l' (8 114.7) and C-5' (<5 123.6), but importantly, only to C-7' (8 complete agreement with the spectral data reported for the closely related kampanol A which has the same structural features but contains a lactone rather than lactam ring. 13) The structure, relative and absolute stereochemistry for 1 was unequivocally decided by X-ray crystallographic analysis (Fig. 2) . The sesquiterpene portion is a trans fused labdane structure, cis fused to the furan system. NOESY data were in complete agreement with the stereochemical configuration determined by the X-ray solution. The absolute stereochemistry was obtained from the X-ray solution and allows 1 to be assigned (+)-3S-memnobotrin A. Invoking a common biogenetic mechanism would indicate 2 is also of (+)-35 absolute stereochemistry.
The molecular formula for memnobotrin B (2) was determined as C27H37NO5 by HRFAB-MS.It is clear from 13G NMRdata that 1 and 2 are closely related in structure. As 13C and DEPTexperiments indicated that two additional methylenes are present in 2, while no change in multiplicity occurred in the remaining carbon signals, it appears that the additional C2H4Omust be attached to a hetero-atom. This was verified by the observation that no N-i/ proton was observed in the *H NMRspectrum, while the alcohol proton could still be detected resonating at 5 9.08. A selfconsistent set of HMQC,COSYand HMBCexperiments confirmed the structure as 2, while a NOESY experiment indicated that 1 and 2 shared the same relative stereochemistry.
993
The !H NMRspectra of metabolites 3 and 4 contained some similarities to the spectra for 1 and 2; however, the more extensive methylene envelope suggested an uncyclized isoprenoid chain. Metabolite 3 has a molecular formula C23H32O6. This was confirmed by a HRFAB-MS peak of mlz 405.2296 AMU(M+H)+ ( satisfied the MSand 13C NMR22) spectral data and coupled with the observation that 3 formed an i r-hydroxy,10',4,6-triacetate indicated the structure memnoconol (3).
Previous workers had encountered difficulties in defining the orientation of the lactone ring with respect to the aryl ring for compounds closely related in structure to the memnoconols.1718) HMBC and COSY correlations indicated that the aryl proton and the methylene group of the lactone are in a peri relationship (as in 3a); however, the lack of an intramolecular hydrogen bound hydroxyl proton (see 3a), and no NOEfrom H-7 (86.52) to H-3 (5 5.15) suggested otherwise. To decide the orientation, the triacetate of 3 was prepared. After confirmation of the structure as 7 with HMQC, HMBC and COSY experiments, the NOESY spectrum was readily interpreted, and an NOEwas observed between the aryl acetyl methyl resonances (8 2.34, 2.35) and the H-3 protons (8 5.35). Such a through-space correlation would not be expected for 3a and so the combined evidence confers the structure 3 to this compound.
Metabolite 4 had spectral data very similar to those of 3 excepting the NMRresonances associated with the terminal portion of the farnesyl chain. Mass spectral data indicated 4 had an additional unit ofunsaturation and one fewer oxygen in comparison to 3, i.e. molecular formula C23H30O5 (Table  3) . NMRdata indicated that the 1,2-diol was replaced with a ketone at C-10' (8 213.7), forming an isopropyl group at 
Discussion
The filamentous fungus Memnoniella echinata, and the closely related species Stachybotrys atra produce a myriad of polar compounds. These metabolites are related in structure based on their very similar UV/Visspectra, and may be extracted into organic solvents and are readily detected by HPLCanalysis.24'25) Previous isolates appeared to be abundant in phenylspirodrimanes, similar to those produced by S. atra,l) but it is clear that a plethora of other compounds await discovery, and that these spirocyclic compoundsare not always the major metabolites.
The relative stereochemistry of the drimane ring juncture and the C-12 methyl of memnobotrins A and B differs in comparison to the metabolites previously reported from S.
atra, yet share the same relative stereochemistry as the kampanols from S. kampalensis.X4) The stereochemistry of the spirocyclic phenyldrimane from M. echinata has not been reported. However, the relative stereochemistry for the acetate (C-3) is retained. This suggests a different cyclization is occurring for the terpenoid portion of these pyran-fused compounds. Of interest is the production of VOL.52
where the pyran ring is fused to the C-9
and C-10 carbons of the drimane ring, rather than C-10, C-ll in the memnobotrins or C-10, C-10 in the spirocyclicdrimanes. l ) The correct enantiomorph was also determined using the Flack(x) parameter with x=- 1.8(16) confirming the enantiomorph chosen.
The function minimized during the full-matrix leastsquares refinement was w(Fo2-Fc2) where w= l/[2(Fo2)+ (0.1296*P)2+0.0*P] and P=(max(Fo2,0)+2*Fc2)/3. An empirical correction for extinction was attempted but found to be negative and not applied.
Acetylation of 3
Memnoconol 3 (10.2mg) was dissolved in pyridine (0.2ml) and acetic anhydride (0.2ml), and stirred for 17 hours at room temperature. The reaction mixture was diluted with dilute HC1(5%, 2 ml) and extracted three times with ether (3X5ml).
The organic portion was washed successively with dilute HC1 (5%, 2X5ml), water (5ml), 
